Within the standard electroweak model we carry out an instructive analysis of the effect of K 0 −K 0 mixing on CP asymmetries in some weak decay modes of D ± and (−) B 0 d mesons. We point out that a clean signal of CP violation with magnitude of 2Re(ǫ) ≈ 3.3 × 10 −3 can manifest in the semileptonic decays
It has been known for 30 years that there exists CP asymmetry in the K 0 ⇔K 0 transitions [1] . This effect, conveniently parametrized by ǫ, is only of order 10 −3 [2] . So far, no other evidence for CP violation has been unambiguously established. Many sophisticated experimental efforts, such as the programms of B factories [3] , τ -charm factories [4] and higher-luminosity hadron machines [5] , are being made to discover new signals of CP asymmetries beyond the neutral kaon system. In this note we shall examine the effect of K 0 −K 0 mixing on CP asymmetries in some semileptonic and nonleptonic D ± decays with K S or K L in the final states. Although this effect was noticed in a few previous works (see, e.g., refs. [4, 7, 8] ), an instructive study of it has been lacking. We point out that K 0 −K 0 mixing can give rise to a clean signal of CP violation with magnitude of 2Re(ǫ) in the semileptonic transitions
CP violation in the
The CP asymmetries are also dominated by 2Re(ǫ) in the twobody nonleptonic decays
and in the multi-body processes We begin with the generic decay modes
where X denotes a semileptonic or nonleptonic state. To be more specific, we concentrate upon the transitions occurring only through the tree-level quark diagrams (see, e.g., fig. 1 ). Some such transitions have large branching ratios (≥ 1%) and are measurable in the near future. In the presence of
where the complex parameter ǫ signifies deviation of the mass eigenstates from the CP eigenstates. Due to mixing, K S in the decay D + → X + K S may come from either K 0 orK 0 , or both of them. The transition amplitudes of this type of decays are symbolically written as
where T a and T b denote the hadronic amplitudes containing the weak phases, and δ a and δ b are the corresponding strong phases. The signal of CP violation in the decay rates is obtained, to lowest order of ǫ, as
where
stands for the effect of K 0 −K 0 mixing on the CP asymmetry A(X ± K S ). In a similar way one can obtain the CP asymmetry in
Note that δ b = δ a is a necessary condition for nonvanishing direct CP violation in the decay amplitude. In some previous studies, ∆ K S = ∆ K L = 0 was assumed. Subsequently we shall take a few decay modes for example to illustrate the significant role of Re(ǫ) in the CP asymmetries.
Example 1. We first consider the semileptonic decays D
. In this case, T a = 0 and the CP asymmetries turn out to be
Clearly these asymmetries are equal in magnitude to that in
The current experimental data [2] give |ǫ| ≈ 2.27 × 10 −3 and φ ǫ ≈ 43.6 0 , unambiguously
From the averaged branching ratios of (5) implies that both ways should not induce dilution of the CP -violating signal. A combination of these two ways is in principle possible too, then only about 6 × 10 6 events of
Example 2. Now we consider CP violation in the two-body nonleptonic decays
. These transitions can occur through four tree-level quark diagrams, as shown in fig. 1 . One expects that the annihilation-type diagram fig. 1(d) is formfactorsuppressed and thus negligible. Regardless of final-state interactions, the relative size of T a and T b in each decay can be roughly estimated by using the effective weak Hamiltonian and factorization approximation [9] . Respectively for X = π, ρ and a 1 , we obtain
where V ij (i = u, c, t; j = d, s, b) are the Cabibbo-Kobayashi-Maskawa (CKM) matrix elements;
ε denotes the polarization vector of 1 ± mesons, p stands for the 4-momentum of a particle, and a 1,2 are the effective Wilson coefficients. The decay constants and formfactors in eq. (6) are self-explanatory and their values can be found from refs. [2, 9] . From the above results
, where λ, A and η are the Wolfenstein parameters of the CKM matrix [10] . This implies that the Re(ǫ) term of ∆ K S plays the dominant role in A(X ± K S ), even though the size of sin(δ b − δ a ) might be maximal (±1). To a good degree of accuracy, one finds
The same result is obtainable for the CP asymmetries in
With the help of experimental data [2] on 
, where the integers n 0 and n ± are not simultaneously vanishing. Such decay modes can occur through the same quark diagrams as show that the CP asymmetries in this type of decays are given by A(π
2Re(ǫ). Current experimental data have reconstructed the modes D
, whose branching ratios are 9.7%, 7.0% and 5.4% respectively [2] . Thus there exists large potential to isolate a signal of CP violation in these multi-body processes.
For this purpose, the required number of D ± events might be of order 10 6−7 .
The above results show that the effect of K 0 −K 0 mixing on CP asymmetries in weak D In the following we discuss Re(ǫ)-induced CP violation in the semi-inclusive and exclusive
, whose quark diagrams are shown in fig. 2 . The tree-level amplitude is dominant over the loop-induced penguin (hairpin) amplitude, since the latter can only occur through three-gluon exchanges. With the help of unitarity of the CKM matrix, we obtain the ratio of transition amplitudes for
where A c,t are the hadronic amplitudes containing the strong phases. Because |A t /A c | is expected to be rather smaller than unity, ξ can be further written as
with χ ≈ iλ 2 η(A t /A c ) to lowest-order approximation. The nonvanishing χ implies direct CP violation in the decay amplitude. We shall see later on that only Re(χ) ≈ −λ 2 ηIm(A t /A c ) enters the CP asymmetries of our interest. For an exclusive decay mode like B d → J/ψK S , a rough estimate gives Re(χ) ≤ 10 −3 [12] . It is likely that the semi-inclusive decay rate of 
s ) has been given by the author in ref. [13] . For our present purpose we only consider the time-integrated B 0 dB 0 d transitions, which can be measured at either symmetric or asymmetric B factories. The joint decay rates of (B
are given as [13] R
where To lowest-order approximations of ǫ B , ǫ and χ, we obtain the time-independent CP asymmetry 
